PART i                            AGE Ob' THE EARTH

organic world can only have been effected with the lapse of vast periods
of time, though no reliable standard seems'to be available whereby these
periods are to be measured.
It will be observed that this geological reasoning is based on the
assumption that on the whole the changes in the inorganic and organic
worlds have advanced in the past at much the same rate as they do at
present. It is not maintained that this rate has never varied, but it is
the only one with which we are acquainted, and which can therefore
be taken as a guide in the investigation and interpretation of the past
history of the earth. But the reasoning has been impugned on the
ground that the present scale of geological and biological processes may
be far slower than it once was, and cannot therefore be taken as a reliable
basis.1 Some of those who have entered into this discussion from the
side of physics, starting from the postulate, which no one will dispute,
that the total sum of terrestrial energy was once greater than now,
and has been steadily declining, have boldly asserted, that all kinds of
geological action must have been more vigorous and rapid during by-
gone ages than they are to-day; that volcanoes were more gigantic,
earthquakes more frequent and destructive, mountain-upthrows more
stupendous, tides and waves more powerful, and commotions of the
atmosphere more violent, together with more disastrous tempests, heavier
rainfall, and more rapid denudation. But no proofs have ever been
brought forward to show that these assertions are founded on actual
fact and not on mere theoretical possibility. Such proofs, if they existed,
could be produced, for they would assuredly be found in the chronicle of
the earth's history, which from a very early period clown to the present
time has been legibly written within the sedimentary formations of the
terrestrial crust. But that chronicle has been scrutinised in. all quarters
of the globe without the discovery of any evidence in favour of the
assertions of the physicists. No indication has been found that the rate
of geological causation has ever, on the whole, greatly varied during the
time which has elapsed since the deposition of the oldest stratified rocks.
While it is not contended that there has been no variation, that there
have been no periods of greater activity, both hypogene and epigene,
the demonstration of the existence of such periods has yet to be made.
It may be most confidently affirmed that, whatever may have happened
in the early ages of which there is no available geological record, in the
whole vast succession of sedimentary strata nothing has yet been detected
which necessarily demands that more violent and rapid action which, from
physical reasoning, has been supposed to have been the order of nature
during the past.
The validity of this statement will appear more clearly from the
detailed account of the structure of the terrestrial crust to be given in
later parts of this volume. But it may be of service here to direct attention
1 Some of the passages which follow are taken from my Address to the Geological Section
of the British Association at the Dover Meeting in 1899. In that Address, and in the
Presidential Address to the British Association at Edinburgh in 189:2, T have dealt witli
the question of the probable age of the earth.